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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cylinder for an internal . Vv 



sliding face is subjected to environmentally-friendly plating having • ^\ 

hardness tolerable for practical use, and dispensing with finish working ■"^■^t 
such as honing, and to provide an inner circumferential face treatment 

method by which the cylinder can be obtained. ^ 
SOLUTION: In the cylinder for an internal combustion engine made of an 
aluminum alloy, a nickel-phosphorous-boron based electroless plating 20a . 



combustion engine whose inner circumferential face to be a piston 




film (20) is formed on the inner circumferential face (9) to be a piston 
sliding face. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

An inlet port (6) you are made to open and close with a piston (15) by inner skin (9) used as a piston sliding 
surface, It is a cylinder for internal combustion engines (1) in which ports, such as an exhaust port (5) and a 
scavenging port (8), carry out at least one opening, said inner skin (9) - Nickel phosphorus -**** base -- a 
cylinder for internal combustion engines made from an aluminum alloy, wherein an electroless plating film (20) 
of a system is formed. 
[Claim 2] 

The cylinder for internal combustion engines according to claim 1, wherein the surface (20a) of the plating 
aforementioned coat (20) formed in said inner skin (9) is made into a piston sliding surface as it is, without 
finish-machining honing etc. 
[Claim 3] 

The cylinder for internal combustion engines according to claim 1 or 2, wherein thickness of said plating coat 
(20) is 10-20 micrometers. 
[Claim 4] 

inner skin (9) used as a piston sliding surface -- Nickel phosphorus -**** base - an inner skin disposal method 
of a cylinder for internal combustion engines made from an aluminum alloy which was made to perform 
nonelectrolytic plating of a system. 
[Claim 5] 

Nickel phosphorus formed by said nonelectrolytic plating -**** base -- the inner skin disposal method according 
to claim 4 heat-treating in order to raise hardness of this plating coat (20) to a plating coat (20) of a system. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a cylinder for internal combustion engines and an inner skin disposal method for the 
same made from the aluminum alloy which performed plating processing to the inner skin used as a piston 
sliding surface. 
[0002] 

[Description of the Prior Art] 

As an example of representation of the cylinder for small air-cooling two-cycle gasoline engines currently used 
for the conventional portable power work machine etc., a thing as shown in drawing 3 is mentioned. The 
cylinder 1 of the example of a graphic display is a product made from an aluminum alloy, and the drum section 
2 in which the pillar-shaped bulged parts 2a and 2a of the right-and-left couple are formed, the head 3 in which 
the combustion chamber 4 called squish dome shape was established, and ** are formed in one. 
Many cooling fins 19 are formed in the peripheral part, and the female screw portion 18 for spark plug wearing 
is formed in said head 3. 

[0003] 

In the inner skin (cylinder bore side) 9 of said drum section 2. While carrying out an opening so that the 
exhaust port 5 and the inlet port 6 which are opened and closed by the piston 15 may be in a completely 
different class and may face each other up and down, Shift an about 90-degree position along these both ports 
5 and 6 and a hoop direction, and Said pillar-shaped bulged part 2a, The wall 7a and the hollow scavenge air 
passages 7 and 7 with 7a which have predetermined thickness inside 2a are provided, The scavenging ports 8 
and 8 of the right-and-left couple opened and closed by said piston 15 are formed a little in the downstream 
end (upper bed part) of these scavenge air passages 7 and 7 upward towards the counter direction in said 
exhaust port 6 of said cylinder bore 9. 
[0004] 

Although said cylinder 1 is a cylinder of what is called a SHUNYURE second-class scavenging-air type in 
which the scavenging ports 8 and 8 of the couple were formed in symmetrical across the vertical section F 
which halves said exhaust port 5, the so-called thing of the 4 style scavenging-air type which added the 
scavenging port further and provided it two pairs is also known. The wall 7a which is illustrated as a gestalt of 



a scavenge air passage, A thing (said inner skin 9 side is carrying out opening) thing without the thing and said 
walls 7a and 7a of hollow with 7a, etc. It leaves the half-wall which has predetermined thickness in the upper 
part of said scavenge air passage in order to contact the gaseous mixture led to a scavenging port through a 
scavenge air passage from a crankcase to the skirt part of a piston, There is also a thing with a half-wall which 
formed the notch open port part in the lower part along the height direction (refer to JP,2000-34926,A). 
[0005] 

About said inner skin 9 on which a piston is made to slide, after casting in high pre Shache pressure die 
casting etc., plating processing (plating coat 10) is usually made to be performed to the cylinder 1 for two cycle 
internal combustion engine made from an aluminum alloy which was described above in order to improve 
abrasion resistance etc. 
[0006] 

[Problem(s) to be Solved by the Invention] 

Conventionally, as plating processing of the inner skin 9 of said cylinder 1, many chromium (Cr) plating with 
which necessary hardness is obtained is adopted. However, when this chrome plating is adopted. Drawing 2 
(A) The port part which carries out an opening to - (D) in said inner skin 9 of said exhaust port 5, said inlet port 
6, and said scavenging port 8 grade is shown (here), making the open end edge portion of said exhaust port 5 
into representation - illustration - like, if chrome plating is performed to said inner skin 9, as shown in drawing 
2 (B), the swell part 10a will be formed in the chrome plating coat 10 (open end marginal corner). Said swell 
part 10a exists in the plating coat 10, the sliding nature of said piston 15, etc. fall [ that the thickness is still 
uneven and ], and practical use is not borne. Therefore, as shown in drawing 2 (C), honing is made to be 
performed, in order to remove said swell part 10a and to attain equalization of thickness. Although thickness of 
said chrome plating coat 10 is made thin by this honing and equalized, the open end edge 10b of the chrome 
plating coat 10 will sharpen. Thus, if said open end edge is sharp, in order to damage the piston (piston ring) 
15 which slides on that it to to be not only easy to produce a crack and a crack in said plating coat 10, but, As 
shown in drawing 2 (D), to perform chamfering work (here R camfering 10c) is needed for said open end edge 
10b as additional processing. 
[0007] 

As mentioned above, in the chrome plating generally adopted conventionally, finish-machining (machining) of 
honing, chamfering work, etc. was needed after plating processing, and there was a tendency for the 
manufacturing cost of the cylinder for internal combustion engines to become high. 
[0008] 

In said chrome plating, since harmful hexavalent chromium is used, development of plating for cylinder inner 
skin which the problem that an environmental impact is large etc. have and serves as substitution of chrome 
plating is desired strongly. 
[0009] 

The place which this invention was made in view of such the actual condition, and is made into the purpose, 
While the load to environment is small to the inner skin used as a piston sliding surface and has the hardness 
which can be equal to practical use in it, It is in providing the inner skin disposal method which can obtain the 
cylinder for internal combustion engines in which plating processing which can make finish-machining of 
honing, chamfering work, etc. unnecessary was performed, and this cylinder. 
[0010] 



[Means for Solving the Problem] 

A cylinder for internal combustion engines concerning this invention that said purpose should be attained, 
boats you are made to open and close with a piston by inner skin used as a piston sliding surface, such as an 
inlet port, an exhaust port, and a scavenging port, carry out at least one opening -- said inner skin -- Nickel 
phosphorus -**** base ~ it is characterized by forming an electroless plating film of a system. 
[0011] 

Let the surface of said plating coat formed in said inner skin be a piston sliding surface as it is in a desirable 

mode, without finish-machining honing etc. 

[0012] 

Thickness of said plating coat shall be 10-20 micrometers preferably. 
[0013] 

inner skin which an inner skin disposal method concerning this invention is applied to a cylinder for internal 
combustion engines made from an aluminum alloy on the other hand, and turns into a piston sliding surface -- 
Nickel phosphorus -**** base -- nonelectrolytic plating of a system is made to be performed. 
[0014] 

In this case, nickel phosphorus formed by said nonelectrolytic plating in a desirable mode -**** base -- it is 
made to be heat-treated in order to raise hardness of this plating coat to a plating coat of a system. 
[0015] 

Nickel phosphorus adopted as inner skin processing of a cylinder for internal combustion engines of this 
invention -**** base -- nonelectrolytic plating of a system, The swell part 10a (refer to drawing 2 ) in chrome 
plating is not generated, but uniform and thin coats including each port part of not only a piston sliding surface 
but an inlet port, an exhaust port, and a scavenging port are obtained. Therefore, nickel phosphorus formed in 
said inner skin -**** base ~ a plating coat of a system, It becomes possible to be able to become a piston 
sliding surface (machined surface) then, to be able to omit conventionally finish-machining (machining) of 
honing which was required after plating processing, chamfering work, etc., and to hold down a manufacturing 
cost low as a result. 
[0016] 

After plating processing, while about the same hardness as chrome plating is obtained by ****** which heat- 
treats to a coat, said thickness's being equalized and conjointly outstanding sliding nature are obtained by it. 
[0017] 

More complicated cylinder shape from honing etc. becoming unnecessary, For example, by a conventional 
method, it can also become possible to make into taper shape (end breadth shape) etc. a piston sliding 
surface (cylinder bore side) of a cylinder which was difficult for manufacture, and, thereby, it can raise an 
engine performance further. 
[0018] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described. 
[0019] 

One embodiment of the cylinder for internal combustion engines concerning this invention, . Are used for 
portable power work machines, such as a bush cutter and a chain saw, like what is shown in drawing 3 
mentioned above. Since it is a cylinder for small air-cooling two-cycle gasoline engines made from an 



aluminum alloy and is the same composition except plating coat 10 portion, below, it explains, referring to the 

cylinder 1 shown in drawing 3 . 

[0020] 

The cylinder 1 of this embodiment is for the small air-cooling two-cycle gasoline engines of about 30 ml_ of 
displacement, After using an aluminum alloy as a base material and casting in high pre Shache pressure die 
casting etc., The port part which carries out an opening to said inner skin 9 of said exhaust port 5, said inlet 
port 6, and said scavenging port 8 grade is shown in drawing 1 (A) and (B) (here), making the open end edge 
portion of said exhaust port 5 into representation ~ illustration - the inner skin 9 on which the piston 15 is 
made to slide like - nonelectrolytic plating - Nickel phosphorus -**** base - the coat 20 of a system is formed. 

[0021] 

As for said electroless plating film 20, 0.5 to 3.0% of the weight, about boron, it is an electroless nickel plating 
tunic contained 0.5 to 3.0% of the weight, and the thickness is uniform at about 15 micrometers in Lynn, for 
example. If the thickness of said coat 20 is determined by, for example, adjusting time to be immersed in a 
plating bath and takes into consideration here hardness, sliding nature, toughness, etc. which are demanded 
as a piston sliding surface, it is appropriate for it to be referred to as 10-20 micrometers. 
[0022] 

Heat treatment is performed after coat formation in order to raise the surface hardness to said electroless 
plating film 20 to about 900 Hv. Heat treatment temperature and heat treating time take into consideration the 
hardness demanded, the heat resistance of a base material (cylinder 1), etc., and are made suitable [ 200- 
400degreeC and 30 to 120 minutes ], respectively. 
[0023] 

The nickel phosphorus adopted as inner skin processing of the cylinder 1 for internal combustion engines of 
this embodiment -**** base - the nonelectrolytic plating of a system, The swell part 10a (refer to drawing i 2) in 
chrome plating is not generated, but the uniform and thin coats 20 including each port part of not only a piston 
sliding surface but the inlet port 6, the exhaust port 5, and scavenging port 8 grade are obtained. Therefore, 
the nickel phosphorus formed in said inner skin 9 -**** base - the surface 20a of the plating coat 20 of a 
system, It becomes possible to be able to become a piston sliding surface then, to be able to omit 
conventionally finish-machining (machining) of honing, chamfering work, etc. which were required after plating 
processing, and to hold down a manufacturing cost low as a result. 
[0024] 

After plating processing, while about the same hardness as chrome plating is obtained by ****** which heat- 
treats to said coat 20, said thickness's being equalized and the conjointly outstanding sliding nature are 
obtained by it. 
[0025] 

The more complicated cylinder shape from honing etc. becoming unnecessary, For example, by the 
conventional method, it can also become possible to make into taper shape (end breadth shape) etc. the 
piston sliding surface (cylinder bore side) of a cylinder which was difficult for manufacture, and, thereby, it can 
raise an engine performance further. 
[0026] 

As mentioned above, although one embodiment of this invention was explained in full detail, this invention is 



not limited to said embodiment, is a range which does not deviate from the pneuma of the invention indicated 

to the claim, and can perform various change. 

[0027] 

[Effect of the Invention] 

While according to this invention the load to environment is small to the inner skin used as a piston sliding 
surface and has the hardness which can be equal to practical use in it so that I may be understood from the 
above explanation, The inner skin disposal method which can obtain the cylinder for internal combustion 
engines in which plating processing which can make finish-machining of honing etc. unnecessary was 
performed, and this cylinder can be provided. 
[Brief Description of the Drawings] 

[Drawing 1] The fragmentary sectional view with which explanation of the plating coat formed state in port 
parts, such as an inlet port in one embodiment of the cylinder for internal combustion engines concerning this 
invention, is presented. 

[Drawing 2]The fragmentary sectional view with which explanation of the plating coat formed state in port 
parts, such as an inlet port in an example of the conventional cylinder for internal combustion engines, is 
presented. 

[Drawing 3] Drawing of longitudinal section showing an example of the cylinder for internal combustion engines. 
[Description of Notations] 

1 - Cylinder for small air-cooling two-cycle gasoline engines 
(Cylinder for internal combustion engines) 

5 ~ Exhaust port 

6 - Inlet port 

8 -- Scavenging port 

9 - Inner skin (piston sliding surface) 
15 -- Piston 

20 - nickel phosphorus -**** base - a system plating coat 
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[Drawi ng 2] 
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